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ABSTRACT 

The I n t e r n a t i o n a l  Nor th  P a c i f i c  F i she r i es  Commission (INPFC) has f o r  many 
years sponsored an ex tens ive  program t o  t ag  salmon on the h i g h  seas. Much 
o f  i t s  e f f o r t  has focused on areas o f  i n t e r c e p t i o n  i n  o rder  t o  develop an 
understanding o f  salmon d i s t r i b u t i o n  and t h e i r  p a t t e r n  o f  movements. Chum 
salmon ( O n c o r h y n c h u s  keta) were tagged by INPFC member c o u n t r i e s  i n  the  v i  c i -  
n i t y  o f  t h e  Alaska Peninsula and Eastern A l e u t i a n  I s l a n d  cha in  f rom 1956 t o  
1966. W i th i n  t h i s  s tudy area t h e  g r e a t e s t  tagg ing  e f f o r t  occur red  i n  t h e  
P a c i f i c  Ocean offshore of Umnak and Unalaska I s l ands .  Recover ies from these 
t ag  re leases  were made throughout  Western Alaska and a long t he  As ian coast.  
D i f f e rences  i n  a r r i v a l  t ime cou ld  be d iscerned  f o r  t h e  va r i ous  chum salmon 
s tocks  be ing  tagged. Summer r u n  chum salmon from t h e  Yukon R i ve r  dominated 
t h e  recove r i es  from May and e a r l y  June re leases.  Nor ton Sound and Kuskokwim 
Bay chum salmon s tocks  were a v a i l a b l e  f o r  tagg ing  throughout  June. B r i s t o l  Bay 
chum salmon stocks appeared somewhat l a t e r  w i t h  most r ecove r i es  made from t h e  
mid t o  l a t e  June re leases .  Yukon R i v e r  f a l l  r u n  chum salmon were a v a i l a b l e  f o r  
tagg ing  i n  m id  t o  l a t e  June. Tag recove r i es  o f  Kotzebue chum salmon were from 
the  re leases  made mid June t o  e a r l y  Ju l y .  The percentage recovered by area 
cou ld  n o t  be a p p l i e d  d i r e c t l y  t o  determine t he  s tock composi t ion i n  t he  tagg ing  
area because o f  t h e  f a i l u r e  t o  meet severa l  impo r tan t  assumptions. Some of 
these assumptions were: (1  ) a l l  stocks must be e q u a l l y  vu lne rab le  t o  cap tu re  
f o r  tagging,  ( 2 )  equal recovery r a t e s  must be a p p l i e d  i n  a l l  areas, and ( 3 )  post -  
tagging m o r t a l i t y  and t a g  l o s s  must be s i m i l a r  f o r  a l l  stocks. 

KEY WORDS: chum salmon, O n c o r h y n c h u s  keta, mark-recapture,  i n t e r c e p t i o n ,  Alaska 
Peninsula,  A l e u t i a n  Is lands ,  Yukon River ,  Nor ton Sound, Kuskokwim 
Bay, B r i s t o l  Bay. 



INTRODUCTION 

Prior t o  the 19601s, chum salmon (Oncorhynchus ke ta )  were used primarily f o r  
subsistence in Western Alaska mainly as  food fo r  sled dogs. Commercial f i sh -  
e r i e s  f o r  Western Alaska chum salmon expanded i n  the  1960's a s  f i sh ing  e f f o r t  
increased, processing capab i l i t i e s  improved, and new markets were established 
i n  Japan. The l a rge s t  catches, north of Bristol  Bay, have occurred i n  the 
Yukon River which supports both summer and f a l l  chum stocks. A dramatic increase 
in the Yukon River commercial chum salmon catch took place in  1969 w i t h  a steady 
increase the rea f te r  (Table 1 ) .  The l a rge s t  Yukon River catch occurred in 1981 
when nearly 1.7 mil l ion  chum salmon were harvested. Combined catches i n  the  
Kotzebue-Norton Sound area have g rea t ly  increased, reaching 847,000 f i s h  in  1981. 
The commercial chum salmon f i shery  i n  the Kuskokwim area expanded sharply in the 
1970's and has produced an average catch of 395,000 chum salmon during the  1979- 
1983 period. In Bristol  Bay, the commercial catch of chum salmon increased drama- 
t i c a l l y  in 1976, staying near a mi l l ion the rea f te r .  The expanded Western Alaska 
chum f i she r i e s  a r e  expected t o  f u l l y  u t i l i z e  the resource i n  the  1980's. In gen- 
e r a l ,  the  recent  trend in  a l l  a reas  i s  f o r  increased catches per u n i t  of fishermen 
e f f o r t  because of ef f ic iency improvements while f i shing time a1 lowed per season by 
the  management agency has decreased. 

Additional pressure i s  exerted on Western A1 aska chum salmon stocks by several 
interception f i she r i e s .  The Japanese mothership salmon f i shery  operates in the 
Bering Sea as well a s  in the  North Paci f ic  Ocean, harvesting 2-4 mill ion chum 
salmon annually as  well a s  other salmon species. The harvest may include Western 
Alaska chum salmon (Fredin e t  a l .  1977). In addit ion,  domestic f i s h e r i e s  along 
the Alaska Peninsula in te rcep t  non-local stocks especia l ly  in June. Most note- 
worthy a r e  the South Unimak and Shumigan Island salmon f i s h e r i e s  which have been 
i n  operation s ince  1911. The combined average June chum salmon harvest  from South 
Unimak and the Shumagin Islands has been 602,000 f i s h  f o r  the 1979-1983 period, 
an increase over the  h i s t o r i c  average of 249,000 f o r  1962-1978 (Table 1 ) .  Har- 
ves t  guidelines f o r  the  South Unimak and Shumagin Island June sockeye salmon 
f i s h e r i e s  a r e  currer . t ly established as  6.8% and 1.5%, respect ively ,  of the  l a t e s t  
projected Bristol  Bay inshore sockeye salmon harvest.  While most fishermen ta rge t  
upon the  more valuable sockeye salmon, chum salmon a r e  taken incidenta l ly .  In 
1982, a l l  time record catches of 875,000 and 140,000 chum salmon were made i n  the 
South Unimak and Shumagin Islands,  respect ively ,  in the month of June and again 
i n  1983 large  catches of 619,000 and 169,000 chum salmon were made (Table 1 ). 

Increased harvest pressure in both the terminal and interception areas  has placed 
addit ional  a1 location responsi bi 1 i ty  on f i she r i e s  managers. Considerable user 
group controversy could develop i f  the  recent  increased harvest levels  in  the 
interception f i she r i e s  a r e  not coupled w i t h  the achievement of high harvest 1 eve1 s 
i n  terminal areas.  The recent  extremely large  in tercept ion harvest on the  Alaska 
Peninsula and the  f a c t  t ha t  average t o  poor chum salmon harvests  were a t ta ined in 
some Western Alaska f i s h e r i e s  have focused considerable a t t en t ion  upon the  South 
Unimak and Shumagin Islands salmon f i s h e r i e s  i n  1982 and 1983. Two explanations 
have been proposed f o r  the large  interception catches. One i s  t h a t  the  f ishery  
is  somehow target ing on chum salmon whose harvest i s  not l imited by the  guideline 
harvest levels  s e t  f o r  sockeye salmon. An a l t e rna t i ve  explanation proposes t h a t  
the  chum salmon catch i s  purely incidental  t o  the taking of sockeye salmon. The 



Table 1. Commercial catch o f  chum salmon by area f o r  Western Alaska, 1962-1983 
(thousands o f  f i s h ) .  

June F i  sheri e s  
Nor ton Yukon Kuskokwim B ri st01 -------------- 

Year Kotzebue Sound River1 m2 Bay Shmagin Unimak 

Average 175 11 2 3 89 106 6 56 46 203 
(62-79) 

5 year 356 199 1,248 395 1,239 95 507 
Average 
(79-83) ............................................................. 

I Does n o t  i n c l u d e  Canadian catches. 

Inc ludes  catches made i n  t h e  Kuskokwim R iver ,  Kuskokwim Bay, Quinhagak Bay 
and Goodnews Bay. 

From p r e l  im ina ry  season summaries. 



recent  l a r g e  sockeye salmon re tu rns  t o  B r i s t o l  Bay have g r e a t l y  increased the 
a l lowable sockeye salmon catches and a t  t h e  same t ime the  i n c i d e n t a l  chum sa l -  
mon catch has increased. Any fu tu re  a l l o c a t i o n  scheme f o r  chum salmon must be 
based on knowledge o f  t he  m i g r a t i o n  routes, t i m i n g  d i f fe rences,  run  st rength,  
and f i n a l  d e s t i n a t i o n  o f  the  chum salmon passing through the i n t e r c e p t i o n  f i s h -  
e r i es .  

L im i ted  tagging s tud ies  have been conducted along the  Alaska Peninsula and 
A leu t i an  I s l a n d  chain (Gi 1  b e r t  and Rich 1925, Thorste i  nson and M e r r e l l  1964). 
These i n d i c a t e  t h a t  most o f  t he  sockeye and chum salmon a v a i l a b l e  t o  the  June 
South Unimak and Shumagin I s l a n d  f i s h e r i e s  a r e  o f  a  non-local o r i g i n .  G i l b e r t  
and Rich (1925) tagged chum salmon i n  e a r l y  J u l y  o f f  Unga I s l a n d  which were 
recaptured over  most of Western Alaska and Kamchatka. I n  con t ras t  o n l y  l o c a l  
recover ies were made o f  chum salmon tagged du r ing  the second week o f  J u l y  o f f  
Unimak I s l a n d  and the  southwest shore o f  t he  Alaska Peninsula. The U.S. F i sh  
and W i l d l i f e  Serv ice conducted tagging s tud ies  i n  t h i s  area i n  1961 which 
resu l ted  i n  a  s i m i l a r  recovery p a t t e r n  (Thorsteinson and M e r r e l l  1964). I n  1961 
tagging was conducted from 15 June t o  14 J u l y  along Unimak I s l a n d  and the  south- 
west shore o f  t he  Alaska Peninsula. Recoveries were made from such d i s t a n t  areas 
as Norton Sound, the  Yukon and Kuskokwim Rivers,  and from nearby l o c a t i o n s  a long 
the  southern shore o f  the Alaska Peninsula (Table 2).  Ne i ther  t he  t ime span over 
which tagging was conducted, nor  the  magnitude o f  the  recover ies  a l lows an ana lys i s  
o f  d i f f e rences  i n  t im ing  f o r  the  var ious  stocks. 

I n  addi ti on t o  the  p rev ious l y  mentioned tagging s tud ies  conducted by U. S. agenci es , 
extensive research has been conducted under the  coord ina t ion  o f  an i n t e r n a t i o n a l  
organizat ion.  The I n t e r n a t i o n a l  North P a c i f i c  F isher ies  Commission (INPFC) was 
es tab l ished by the  I n t e r n a t i o n a l  Convention f o r  t h e  High Seas F i she r ies  o f  t he  
North P a c i f i c  i n  1952. P a r t i c i p a t i n g  na t ions  inc lude Canada, Japan, and the  U.S. 
The th ree  member count r ies  have j o i n e d  i n  major  research programs t o  study salmon 
on the h igh  seas. An extensive program has been underway f o r  many years t o  tag  
salmon on t h e  h igh  seas and i n  areas o f  i n t e r c e p t i o n  t o  develop an understanding 
of t h e i r  d i s t r i b u t i o n  and p a t t e r n  o f  movements. This r e p o r t  w i l l  present  the  
r e s u l t s  o f  chum salmon tagging s tud ies  i n  t he  v i c i n i t y  o f  the southwest p o r t i o n  
of the  Alaska Peninsula and the  eastern p o r t i o n  o f  the  A leu t i an  I s l a n d  chain. 

INPFC TAGGING OF CHUM SALMON 

Recovery i n fo rma t ion  i s  a v a i l a b l e  from h igh  seas tagging conducted over t he  per-  
i o d  1956-1982 (Aro e t  a l .  1971, Aro 1972, 1974, 1977, 1980; Meyer 1983). The tag  
re lease area o f  i n t e r e s t  f o r  t h i s  paper i s  a  rec tang le  enclos ing the  southwest 
p o r t i o n  o f  the  Alaska Peninsula and Eastern A leu t i an  I s l a n d  chain (F igure 1) .  O f  
s p e c i f i c  i n t e r e s t  were tag  recover ies from re leases made adjacent  t o  t he  Shumagin 
and Unimak Is lands,  however, the  g rea tes t  tagging e f f o r t  w i t h i n  the  study area 
occurred i n  the  P a c i f i c  Ocean between long i tude  165"W and 170°W (F igure  2). H is -  
t o r i c a l  ly ,  re1  ease data have been avai  1  ab le  f o r  each recovery and have consis ted 
of a  computer f i l e  l i s t i n g  o f  date, l a t i t u d e ,  longi tude,  agency code, gear type 
used f o r  capture, and tag number o f  re lease.  Recovery data have consis ted o f  date, 
l a t i t u d e ,  long i tude,  and the  recapture gear type. B i o l o g i c a l  data were a l so  
c o l l e c t e d  when poss ib le  a t  t he  t ime o f  re lease and recovery. This  inc luded species, 
length,  age determinat ion by examination o f  scales, sex, weight, and gonad weight.  



Table  2. Chum salmon r e l e a s e  and recovery  d a t a  from tagg ing  conducted o f f s h o r e  from Unimak I s l a n d  and t h e  
sou thwes te rn  c o a s t  o f  t h e  Alaska Pen insu la  i n  1961 (Thors te inson  and Merrel 1964) .  

Nunber of Recoveries by Area 
mgging Inclusive ................................................................... 
location tagging Nwnber  Nor ton Yukon Kus kokwim Bristol Alaska Peninsula Japan Total 

dates released Sound River Bay BaY North South Reoover ed ................................................................................................. 
Cape Lutke June 16- 689 0 4 4 17 3 2 0 30 

JLdy 4 
Unimak Bight June 19 33 0 1 1 0 0 3 0 5 

Cape Lazar& June 15-16 19 0 1 0 2 1 0 0 4 

Cape Pankof June 16- 162 1 3 1 0 1 4 0 10 
I 

f July 4 
Ikatan Bay July 6-13 26 0 0 0 0 0 2 1 3 

Morzhavoi Bay July 8-14 8 0 0 0 0 0 2 0 2 

Deer Island June 28- 56 0 0 0 1 1 4 0 6 
July 12 

Total 996 1 9 6 20 6 17 1 60 

Percent of 
Recoveries 
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Figure 1 .  Area of  interest f o r  d i s t r i b u t i o n  a n a l y s i s  of INPFC s t u d i e s  con- 
ducted,  1956-1 966. 



Figure 2.  Areas of re lease  fo r  279 tagged chum salmon recovered from INPFC 
sponsored s tudies  of 1956-1966. Number of recoveries from each 
area i s  indicated. The area south of Unalaska and Umnak Islands 
include two recoveries made between the Kuskokwim and Yukon areas  
and one recovery each from the S t r a i t  of Georgia and Puget Sound. 



See Appendix A f o r  the  desc r ip t i on  o f  area codes (Appendix Table 1 ) and the  
da te  and l o c a t i o n  o f  re lease and recovery fo r  each chum salmon recovered from 
tagging conducted i n  the  area adjacent  t o  the  Alaska Peninsula and A leu t i an  
I s l a n d  cha in  (Appendix Table 2 ) .  

Recoveries o f  chum salmon tagged i n  the  study area were grouped as t o  the  f o l l o w -  
i n g  recovery areas f o r  purposes o f  t h i s  repo r t :  

Kotzebue Sound: Inc ludes recover ies along the  shore and w i t h i n  systems 
d r a i n i n g  i n t o  the  area no r th  o f  Cape Pr ince  o f  Wales. 

Norton Sound: Inc ludes recover ies from along the shore and w i t h i n  
drainages from Cape Pr ince  of Wales t o  S t u a r t  Is land.  

Yukon River :  Inc ludes recover ies  i n  t he  Yukon R iver  drainage. 

Kuskokwim Bay: 

B r i s t o l  Bay: 

Inc ludes recover ies i n  the  Kuskokwim Bay and R iver  and 
minor systems d r a i n i n g  i n t o  the  bay. 

Inc ludes recover ies  made from Cape Newenham t o  Ugashik 
Bay i n c l u d i n g  a l l  systems d r a i n i n g  B r i s t o l  Bay w i t h i n  
t h i s  region.  

North Alaska Peninsula: Inc ludes recover ies  made west of Ugashik Bay t o  Unimak 
Pass on the  no r th  s ide  o f  t he  peninsula. 

South Alaska Peninsula: Inc ludes recover ies  west o f  She l iko f  S t r a i t  o f f  Kodiak 
I s l a n d  t o  Unimak Pass on the  south s ide  o f  the  Alaska 
Peni nsula . 

Asian Coast and Japan: Inc ludes recover ies made o f f  the  Western P a c i f i c  Ocean 
and Ber ing Sea coasts o r  the  drainages of Russia and 
Japan. 

High Seas: Inc ludes a l l  recover ies  made on the  h igh  seas and A leu t i an  
I s l a n d  chain west o f  Unimak Pass. 

The t ime pe r iod  fo r  ana lys i s  i s  l i m i t e d  t o  1956-1966 because o n l y  i n  those years 
were subs tan t i a l  recover ies made from tagging conducted i n  t h e  study area. Ninety 
percent o f  the  recover ies were from tagging conducted by the  F i she r ies  Research 
I n s t i t u t e  (FRI) of t he  U n i v e r s i t y  o f  Washington under con t rac t  t o  the  Bureau of 
Commercial F i she r ies  o f  t he  Uni ted States F i sh  and W i l d l i f e  Service. The remain- 
i n g  recover ies  were o f  tags placed by the F i she r ies  Agency o f  Japan o r  i n  case o f  
on l y  two recover ies  by the  F i she r ies  Research Board o f  Canada. The pr imary method 
o f  capture used by FRI was a purse seine w h i l e  l o n g l i n e  gear was used by the  Japan- 
ese F isher ies  Agency. A t o t a l  o f  309 recover ies  was made o f  which 90% occurred i n  
the same year  of tagging. T h i r t y  tags were recovered i n  subsequent years imp ly ing  
t h a t  some immature f i s h  were present  i n  the  study area. A l l  d iscussion on the  
recovery d i s t r i b u t i o n  i s  based on recover ies  made i n  the  year  o f  tagging unless 
otherwise speci f ied.  



RESULTS AND DISCUSSION 

Recovery Distribution from INPFC Taggi ng Studi es 

Recoveries of tagged chum salmon were grouped by the recovery areas previously 
defined to  evaluate the i r  distribution. The greatest  number of recoveries were 
made along the Asian Coast and Japan (87) followed by the Yukon River (58) and 
Bristol Bay (56) areas (Table 3).  A comparison of Asian and Alaskan recoveries 
indicates tha t  174 were Alaskan recoveries comprising 67% of the total  (high 
seas recoveries were excluded). The recovery percentage by area varied greatly 
between years (Table 4) which i s  to be expected with the low number of recoveries 
in several years. When data from a l l  years were pooled, three areas of recovery 
dominated with the Yukon River comprising 21%, Bristol Bay 20%, and the Asian 
Coast and Japan 32%. No recoveries were documented from the southern shore of 
the Alaska Peninsula and few along i t s  northern shore. In addition, no recoveries 
were made along the Aleutian Island chain west of Unimak Pass. 

I t  i s  of some in teres t  to further delineate the release area fo r  the tagged chum 
salmon recovered over the years 1956-1966. The release areas for  the 275 recov- 
er ies  of Table 3 are  defined in Figure 2. We i n i t i a l l y  subdivided the study area 
shown in Figure 1 into s ix rectangular areas bordered by la t i tude 1 ines 56", 54", 
and 52" N and longi tudal 1 ines 17Z0, 170°, 165", and 160°W (Figure 2 ) .  Since 
recovered chum salmon were actually released in more restr ic ted subareas for  which 
specific locations a re  avai 1 able release areas were bordered with dashed l ines. 
The number of recoveries from each area i s  indicated in Figure 2.  From Figure 2 
i t  i s  apparent that  most of the recoveries were made from tagging conducted jus t  
offshore of Umnak and Unalaska Islands. In contrast ,  few recoveries were made 
from tagging conducted near Unimak Island. Recovery distribution from the s ix 
rectangular release areas i s  presented in Table 5. Total release information was 
available for  the s ix release areas b u t  not for  any f iner  delineation (dashed 
l ine areas of Figure 2 ) .  Yukon (58),  Kuskokwim (23), and Bristol Bay (56) recov- 
er ies  were made from releases in a l l  areas east  of 170°W (Table 5 ) .  In addition, 
Asian recoveries are notably missing from releases in the Unimak Island area 
(Table 5) even though most releases were made in June when Asian f ish seem to  
pass through the area (Harris, personal communication). The extremely low sample 
s ize outside of the Unalaska area precludes any s t a t i s t i ca l  statement about differ-  
ences between release areas in the i r  recovery distribution. 

To better compare the recovery distribution with other studies,  a l l  years were 
pooled and viewed by time period for which total  release numbers were available. 
Release information for May through July was available by period which was 
defined as three per month and consisted of a t  leas t  10 days. The seasonal 
duration of the INPFC tagging was f a r  greater than in other studies (Gi 1 bert and 
Rich 1925, Thorsteinson and Merrell 1964) ranging from 1 May through September. 
Timing differences for tag placement can be seen for  chum salmon from the various 
recovery areas. Throughout the May release periods, the Yukon River was the 
predominant area of tag recovery (Tables 6 and 7 ) ,  while in the f i r s t  period of 
June nearly an equal number of recoveries were made in the Yukon River (13) and 
Asian Coast (12) areas. A similar level o f  recovery was made in Bristol Bay and 
the Asian Coast areas from tagging throughout the remainder of June. Tagging in 
the month of July and thereafter resulted in few recoveries (Tables 6 and 7 ) .  



Table 3. Number o f  INPFC chum salmon re leased and recovered from tagging s tud ies  conducted i n  t he  area 
adjacent  t o  t he  Alaska Peninsula and A l e u t i a n  I s l a n d  chain, 1956-1966. Only recover ies  made i n  
t h e  year  o f  tagging are presented. 

Nmber of Recoveries by Area - 
Year Number 
mgged Released Kotzebue Norton Yukon Kuskokwim Bristol Alaska Peninsula Asian Coast High Total 

Sound River Bay BW North South and Japn Seas Recovered 

1966 11 

Total 10,256 

Does n o t  i nc lude  two recover ies  made between t h e  Kuskokwim and Yukon area and one recovery each from the  
S t r a i t  o f  Georgia and Puget Sound. 



Table 4. Percentage o f  INPFC chum salmon re leased  and recovered f rom tagg ing  s tud ies  conducted i n  t h e  area 
ad jacen t  t o  t h e  Alaska Peninsula and A l e u t i a n  I s l a n d  chain,  1956-1966. Only r ecove r i es  made i n  
t h e  yea r  o f  tagg ing  a r e  presented. 

Percent Recovered By Area 
Year 
Tagged Kotzebue Norton Yukon Kuskokwim Bristol Alaska Eninsula  Asian Coast High 

Sound River Bay BW North South and Japan Seas 

1956 

1957 

195 8 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1%6 

All 
Years 



Table 5. Number of INPFC chum salmon released and recovered by area of release from studies conducted in 
1956-1966. Only recoveries in the year of tagging are presented. 

Nmber of Recoveries by Area 
Relea* Area ............................................................................................. 
Defined a s  NLvnber Norton Yukon Kuskokwim Bristol Maska Feninsula Asian Coast High Total 
the Rectangle Release Kotzebue Sound River Bay Bay North South and J a p n  Seas Recovery 

l b t a l  10,256 19 9 58 23 56 9 0 87 14 27 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I Only two Bristol Bay recoveries were made from the releases into the Bering Sea portion of th i s  area. 

Does not include two recoveries made between the Kuskokwim and Yukon area and one recovery each from the 
S t r a i t  of Georgia and Puget Sound. 



Table 6. Number of INPFC chum salmon released and recovered by time period from tagging s tudies  conducted 
in the area adjacent  t o  the Alaska Peninsula and Aleutian Island chain, 1956-1966. Only recoveries 
made in the year of tagging a r e  presented. 

Nmber of Remveries by Area 
Release Number 
m r i o d l  Released Kotzebue Norton Yukon Kuskokwim Br i s to l  Alaska Peninsula Asian Coast High Total 

Somd River Bay Bay North South and Japan Seas Recovered ........................................................................................................... 

June 1 777 1 4 13  4 5 1 0 12 4 44 

June 2 2,639 8 3 17 13 24 3 0 3 1 6 105 
I 
--1 

ru J u n e 3  2,326 
I 

3 2 11 4 2 2 1 0 20 2 6 5 

July  2 1 93 0 0 0 0 1 0 0 0 0 1 

July 3 99 0 0 0 0 0 0 0 0 0 0 

Total 10,256 19  9 58 23 56 9 0 87 14 27 5 

I Where: 1 < 11 t h  day of the month 
2 = 11 t o  20th day of the month 
3 > 20th day of the month 

Does not include 2 recoveries made between the 
Kuskokwim and Yukon areas.  

2 Data were pooled by month f o r  August and September Does not include one recovery from Puget Sound. 

Does not include one S t r a i t  of Georgia recovery. 



Table 7. Percentage o f  INPFC chum salmon re leased  and recovered by t ime pe r i od  from tagg ing  s tud ies  conducted 
i n  t h e  area ad jacen t  t o  t he  Alaska Peninsula and A l e u t i a n  I s l a n d  chain,  1956-1966. Only r ecove r i es  
made i n  t h e  yea r  o f  tagg ing  a re  presented. 

Percent Recovered By Area 
Release Number Number % Recovered 
period1 released recovered Kotzebue Norton Yukon Kuskokwim Bristol AJ.aska Peninsula Asian Coast High of Total 

Sound River Bay Bay North South and Japan Seas Release 

May 1 9 1 0 0 100 0 0 0 0 0 0 11 0 1  

June 1 777 44 2 9 30 9 11 2 0 27 9 5 .7 

I 
June 2 2,639 105 7 3 16 12 23 3 0 30 6 4 .O 

-I 

W 
I J u n e 3  2,326 65 5 3 17 6 34 2 0 3 1 3 2.8 

Ju ly  1 3,580 

July  2 1 93 1 0 0 0 0 100 0 0 0 0 0.5 

Ju ly  3 

2 
Aug. 318 1 0 0 0 0 0 0 0 100 0 0.3 

A l l  
years  10,256 27 5 

I Where: 1 < 11 t h  day of t he  month 
2 = 11 t o  20th day of t h e  month 
3 > 20th day of  t he  month 

2 Data were pooled by month f o r  August and September. 



Differences in time of release between recovery areas a re  discernible in Tables 
6 and 7. From these data the mean date of release was calculated (Table 8)  by 
f i r s t  coding the release dates ( C D ) ,  as 1 May = 1,  2 May = 2 ,  1 June = 32, . . . , 
31 July = 92, .... n for  each recovery fo r  a given area. The coded mean date of 
release ( C M D )  for  that  recovery area then became: 

where the standard deviation (SD) was derived in a standard manner. 

Table 8 presents the mean date of release fo r  each recovery area in chronological 
order. The e a r l i e s t  mean (10 June) was observed fo r  Yukon River recoveries 
(summer and f a l l  runs combined) and the l a t e s t  (24 June) in the Kotzebue area. 
I t  i s  important to note the magnitude of the standard deviations. Recovery areas 
which include a large region with many differently timed stocks would be expected 
t o  have a large variance. Therefore, one would expect the Asian Coast t o  have a 
large variance (12.4) as would the Yukon River (3.0) with i t s  d i s t inc t  summer and 
f a l l  chum salmon runs (Table 8) .  

The comparatively large number of chum salmon recoveries from the Yukon River 
made i t  possible to  separate early and l a t e  stocks. Summer chum salmon were 
defined for  the purposes of th i s  study as  those which enter the Yukon River prior 
to 15 July and f a l l  chum salmon as those which enter thereafter.  Upriver recov- 
er ies  were assigned as f a l l  or summer chum salmon when possible by using informa- 
tion available on probable migration ra te  32 to  48 km (20-30 mi ) per day, time, 
and location of recovery. The recoveries designated as f a l l  or summer chum salmon 
were then analyzed by period of release to determine i f  the mean date of release 
d i f fe rs  (Table 9) and i f  so which would be most vulnerable during June. These 
resul ts  indicate that summer run chum salmon were available for  tagging ea r l i e r  
than the f a l l  run with a 2 week difference in the i r  mean date of release.  Overall, 
i t  appeared that  the f a l l  chum salmon were more vulnerable to tagging in June 
where a good portion of the summer chum run may have passed through the area in 
May. With the exception of Yukon River summer stocks, the mean tagging date of 
a l l  other Western Alaska chum salmon stocks appeared to fa1 1 well into June. 

Stock Composi tion in the Re1 ease Area 

Ideally, the percentage recovered by area would be applied direct ly  to  determine 
the actual stock composition a t  the time and place of release. Yet in doing so 
several strong assumptions must be fu l f i l l ed  i f  the relat ive abundance of each 
stock a t  the time of tagging i s  to be based on i t s  re lat ive contribution to total  
recovery. I n i t i a l l y ,  during tagging a l l  stocks must have been equally vulnerable 
to capture (Seber 1973). This requires that  the number of f ish tagged from each 
stock be in proportion to the i r  re lat ive abundance in a given area and time. A 
second assumption involves the loss of tagged f i sh .  This would occur from natural 
mortality, tagging s t ress  induced mortality, o r  tag loss. The analysis i s  not 
affected i f  tagged f ish have a higher overall mortality than untagged f i sh  as long 
as mortality i s  equal for stocks from a l l  recovery areas. I n  addition, i n i t i a l  



Table 8. Timing s t a t i s t i c s  fo r  INPFC tag releases of chum salmon in the 
area adjacent to the Alaska Peninsula and Aleutian Island chain, 
1 956- 1966. 

Area of 
Rxovery 

Mean Date s.D.' ~ m b e r  of 
of Release Recover i es 

Yukon River 

High Seas 

Kuskobim Bay 

Norton Sound 

Asian Coast 
and Japan 

North Alaska 
Peninsula 

Bristol Bay 

Kotz e h e  

June 10 

June 14 

June 14 

June 14 

June 19 

June 19 

June 21 

June 24 

S.D. = Standard deviation of coded data,  where 1 May = 1. 

2 Recaptured in the same year as released. 



l e  9. INPFC t a g  r e l e a s e  and recovery  d a t a  f o r  Yukon River chum salmon 
by t ime  p e r i o d ,  1956-1966. Recover ies  a r e  from t h e  y e a r  of 
t agg ing  on ly .  

Yukon River Chm Salmon 

Release Run Desicpation Per cent Recovered Total 
Feriod Sumner Fall  Summer Fall Rcmver ed ............................................................. 

June 1 9 2 73 27 11 

June 2 7 9 44 56 16 

June 3 1 9 10 90 10 

July 1 0 2 0 100 2 

Mean date  
of release June 4 June 20 

S.D. 11.8 9 .O 

I Where: 

1 < 11 t h  day o f  the month 
2 = 11 t o  20th  day of t h e  month 
3 > 20th day of t h e  month 

* Does n o t  i n c l u d e  f i v e  r e c o v e r i e s  f o r  which run could n o t  be a s s i g n e d .  

3 S.D. = Standard d e v i a t i o n  o f  coded d a t a ,  where 1 May = 1 .  



t ag  l o s s  would most l i k e l y  be shared e q u a l l y  amongst t he  d i f f e r e n t  s tocks  be ing 
tagged and would n o t  a l t e r  t h e  r e l a t i v e  frequency o f  recovery.  It i s  l i k e l y  
however, t h a t  m o r t a l i t y  and t he  shedding of tags a re  t ime dependent, o f t e n  be ing  
modeled as an exponent ia l  decay process. Therefore,  t h e  g r e a t e r  t h e  t ime between 
re1  ease and recovery  t h e  g r e a t e r  t h e  m o r t a l  i t y  and t a g  1  oss i n  abso lu te  numbers. 
Th i s  would i n f e r  t h a t  a  recovery  area d i s t a n t  t o  t h e  re l ease  area, such as t h e  
Asian Coast and Kotzebue, would be under-represented i n  t h e  t o t a l  r ecove r i es  i n  
comparison t o  nearby areas, hav ing  l o s t  more f i s h  through m o r t a l i t y  o r  t a g  l o s s .  
I n  a d d i t i o n  Asian chum salmon must pass through a  massive h i g h  seas g i l l  n e t  
f i s h e r y  before reach ing  home streams. The h i g h  seas recove r i es  cou ld  be pre-  
dominant ly  As ian o r i g i n  f i s h  rep resen t i ng  a  m o r t a l i t y  source o t h e r  s tocks  may 
escape. I f  d i f f e r e n t  l e v e l s  o f  m o r t a l i t y  o r  t a g  l o s s  a r e  s u f f e r e d  by t h e  tagged 
group t he  s im i  1  a r i  t y  between t he  recovery  d i s t r i b u t i o n  and t h e  s tock  composi t ion 
i n  t he  re l ease  area i s  weakened. 

One o f  t h e  most impo r tan t  assumptions i n v o l v e s  t a g  recovery  and r e p o r t i n g .  To 
determine r e l a t i v e  s tock  s t r e n g t h  f rom t h e  recovery  d i s t r i b u t i o n ,  i t  must be 
assumed t h a t  a l l  tags recovered were repor ted .  I n  a d d i t i o n  t he  recovery  r a t e  
must be equal o r  known f o r  a l l  areas. For recovery  r a t e s  t o  be equal i t  r e q u i r e s  
t h a t  s i m i l a r  percentages of each s tock  were surveyed f o r  r ecove r i es  o r  t h a t  a  
tagged f i s h  has a  s i m i l a r  p r o b a b i l i t y  o f  recap tu re  f o r  each area. I f  recovery  
r a t e s  a r e  unequal b u t  known, adjustments can be made t o  t h e  number o f  r ecove r i es  
by area t o  make them comparable. I f  one area has a  f a r  s u p e r i o r  t ag  recovery  
program i t  may p rov ide  a  d i s p r o p o r t i o n a t e l y  h i g h  number o f  r ecove r i es  t o  t h e  
t o t a l .  Th is  assumption i s  most l i k e l y  v i o l a t e d  i n  t h i s  a n a l y s i s  as severa l  f ea -  
t u r e s  o f  t h e  recovery  areas i n d i c a t e  t h i s .  Japan may have an  adequate recovery  
program y e t  i n f o r m a t i o n  on U.S.S.R. ha rves ts  i s  d i f f i c u l t  t o  o b t a i n  r e s u l t i n g  i n  
a  v e r y  weak recovery  program. I n  t he  U.S., tagging conducted by FRI was f o l l o w e d  
up by a  t ag  recovery  program and a  reward system f o r  r e tu rns ,  y e t  Western Alaska 
commercial chum salmon f i s h e r i e s  were n o t  we1 1  developed d u r i n g  t h i s  p e r i o d  and 
most t a g  r e t u r n s  were ob ta ined  f rom subs is tence f ishermen and research p r o j e c t s  
conducted by federa l  and s t a t e  agencies.  I n  a d d i t i o n ,  t he  problem o f  ove r l ook ing  
tags  i n  l a r g e  catches would be g r e a t e s t  i n  t he  B r i s t o l  Bay commercial salmon 
f i s h e r y  where chum salmon a r e  f a r  l e s s  abundant than  sockeye salmon. Sockeye 
salmon v i r t u a l l y  s a t u r a t e  t he  f i s h e r y  du r i ng  peak c y c l e  years.  How these f a c t o r s  
i n t e r a c t  i s  unknown though i t  would n o t  be sa fe  t o  assume a  cons tan t  recovery  r a t e  
f o r  a l l  areas and adjustments cannot be made as ac tua l  recovery  r a t e s  a r e  unknown. 

I n  summary, t h e  percentage recovered by area (Tables 4 and 7 )  cannot be a p p l i e d  
d i r e c t l y  t o  determine t h e  s tock  composi t ion i n  t h e  tagg ing  area. The assumptions 
p r e v i o u s l y  d iscussed a r e  u n l i k e l y  t o  be met w i t h  t he  most obvious v i o l a t i o n  be ing  
t h a t  recovery  r a t e s  were n o t  cons tan t  o r  known i n  a l l  areas. 

SUMMARY 

Chum salmon tagged i n  t h e  v i c i n i t y  o f  t he  Alaska Peninsula and Eastern A l e u t i a n  
I s 1  and cha i  n, 1956- 1966, were recovered throughout  Western A1 aska and a1 ong t he  
As ian Coast. F i s h  were tagged from May through J u l y  and d i f f e r e n c e s  i n  a r r i v a l  
t imes f o r  t h e  va r i ous  chum salmon s tocks  were apparent  f rom t h e  d i f f e r i n g  mean 
dates o f  re lease .  Summer r u n  chum salmon from t h e  Yukon R i ve r  dominated t h e  



r ecove r i es  f rom May and e a r l y  June re leases .  Most r ecove r i es  f rom tagg ing  
throughout  June were f rom t h e  B r i s t o l  Bay and t h e  As ian Coast. I t  was found 
f o r  t h e  Yukon R i v e r  t h a t  t h e  f a l l  r u n  chum salmon were a v a i l a b l e  f o r  t agg ing  
i n  m id  t o  l a t e  June. The l a t e s t  Western Alaska s tock  t o  be tagged was from 
Kotzebue w i t h  a  24 June mean da te  o f  re lease .  

Stock composi t ion a t  t he  t ime  and p l ace  o f  t a g  r e l ease  cou ld  n o t  be based on 
t h e  percentage recovered f rom each area. Recovery r a t e s  were n o t  known t o  be 
equal .  Th i s  then seve re l y  weakens any conc lus ions  drawn i n  regards t o  t h e  
s i m i l a r i t y  between t h e  r e l e a s e  and recovery  d i s t r i b u t i o n s .  I n  a d d i t i o n ,  t h e  
presence o f  t ime  dependent m o r t a l i t y  o r  a  t a g  shedding process would negate t h e  
comparison o f  r ecove r i es  i n  nearby and d i s t a n t  areas. 
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APPENDICES 

Date and l o c a t i o n  da ta  f o r  each chum salmon recovered from INPFC tagg ing  
s tud ies  conducted i n  t h e  area ad jacen t  t o  t h e  Alaska Peninsula and A l e u t i a n  
I s l a n d  chain,  1956-1966. 



Appendix Table 1.  Description of recovery area codes. (From Aro e t  a l .  1971). 

Area Number Area Name 
- --- -- - - - - -- -- -. 

Asia - 
Honshu Island 
Hokkaido Island 
K u r i l  Islands 
J a p  Sea Coast of U.S.S.R., south of Reineke Island 
Amur River 
Sakhalin Island 
Okhatsk Sea Coast, Bineke Island t o  Cape Tolstoi 
Shelekhova Bay, Cape Tolstoi to Cape Yuzhnyi 
West Kamchatka, South of Cape Yuzhnyi 
Eas t  Kamchatka, South of Cape Afrika 
Karnchatka River 
Karaginskii District, Cape Afrika to  Cape Olyutorskii 
Siberian Coast, North of Cape Olyutorskii 
Anadyr River 
U.S.S.R. Unknown 
Asian Coastal - Other 
Asian Coastal - Unkr#rwn 

High Seas 

Sea of J a p  
Okhatsk Sea 
Bering Sea West of 170°E 
Bering Sea 170°E - 17S0E 
Bezing Sea 17S0E - 180° 
Bering Sea 180°- 175OW 
Bering Sea East of 17S0W 
North Pacific South of 48ON and West of 165OE 
N o r t h  Pacific South of 48ON 16S0E - 1750W 
North Pacific South of 48ON and W e s t  of 1600E 
N o r t h  Pacific South of 4WN 1600E - 1650E 
North Pacific South of 4WN 1650E - 1700E 
North Pacific South of 480N 1700E - 1750E 
North Pacific South of 4WN 1750E - 1800 
North Pacific South of 4WN 1800- 1750W 
North Pacific 160°W - 175OW 
North Pacific 1450W - 1600W 
North Pacific North of 500N and East of 1450W 
North Pacific South of SOON and East of 145cW 
High Seas - Unknown 



Appendix Table 1. Descri p t i o n  of recovery area codes (cont inued) .  

Area Number Area Name 

Alaska 

North of C a p  Prince of Wales (Kotzebue Sound) 
Norton Sound Area (Cape Prince of Wales t o  Stuart Island) 
Yukon River 
Yukon River t o  Kuskokwim River (Cap Ranamof t o  Cape Avinof ) 
Kuskokwim River and Bay 
Togiak Vicinity (Cpae Newenham to  Cape Constantine) 
Nushagak Vicinity 
Naknek-Kvichak 
Egegi k 
Ugashik 
Ugashik t o  Unimak Pass (North side of Alaska Peninsula) 
Bristol Bay Unknown (%mewhere within areas 45-49) 
Aleutian Islands (West of Unimak Pass) 
South side of Alaska Peninsula W e s t  of 1590W 
South side of Alaska Bninsula East of 1590W 
Kodiak Island, Shelikof S t r a i t  side 
Kodiak Island, Gulf of Alaska side 
Cook Inle t  (Cape Douglas t o  Gore Point) 
Southeast side Kenai Peninsula (Gore Point t o  Cape Fairfield) 
Prince W i l l i a m  Sound (Cape Fairfield t o  Point Steele, Hitchinbrook 
Island) 
Copr  River and Bering River 
Yakutat Distr ict  
Southeastern Alaska, Icy S t r a i t  District 
Southeastern Alaska, Chatham Distr ict  
Southeastern Alaska, Petersburg D i s t r i c t  
Southeastern Alaska, Prince of Wales District 
Southeastern Alaska, Ketchikan Distr ict  
Southeastern Alaska - Unknown 
Alaska - Other 
Alaska - Unknown 

British Columbia 

7 0 Queen Charlotte Islands 
7 1 Nass River 
72 Sk- River 
7 3 Central British Columbia 
7 4 Rivers - Smith Inlets  
7 5 Queen Charlotte Strait - Johnstone S t r a i t  
76 S t r a i t  of Georgia 
77 Fraser River and S t r a i t  of Juan de Fuca (Canadian waters) 
7 8 West Coast of Vancouver Island 
7 9 British Columbia - Other and Unknown 



Appendix Table 1. Desc r ip t i on  of recovery area codes (cont inued).  

- 

Area Nwnber Area Name 

W&hbgton, Oregon, Idaho, and California 

Strait of San Juan & Fuca (United States waters) 
Salmon Bank Area 
Skagit River 
Puget Sound 
Outer Washington Coast South of Cape Flattery 
Colmbia River (Including entire Columbia River drainage 
Washington State - Unknown 
Oregon (excluding Columbia River drainage) 
California 

Other Areas 
-- 

North Jmrica Coastal - Unknown 
Entirely Unknown 



Appendix Table 2 .  Date and location of re lease  and recovery of each chum 
salmon recovered from INPFC tagging s tudies  conducted in 
the area adjacent t o  the Alaska Peninsula and Aleutian 
Island chain, 1956-1966. Only recoveries made in the year 
of tagging a r e  presented. (From Aro e t  a1 . 1971 ) .  

Release Recovery 

Location 
Lat. Long. 
5225N 16823W 
5250N 16824W 
5250N 16824W 
5253N 16825W 
5247N 16825W 
5238N 16846W 
5233N 16917W 
5233N 16917W 
5320N 16712W 
5301N 16751W 
5301N 16751W 
5253N 16816W 
5250N 16822W 
5248N 16830W 
5249N 16831W 
5246N 16836W 
5330N 16515W 
5330N 16610W 
5300N 16700W 
5322N 16702W 
5322N 16702W 
5319N 16710W 
5318N 16711W 
5312N 16721W 
5318N 16721W 
5254N 16726W 
5254N 16726W 
5257N 16726W 
5257N 16726W 
5259N 16742W 
5259N 16742W 
5301N 16751W 
5301N 16751W 
5305N 16804W 
5307N 16806W 
5257N 16810W 
5255N 16814W 
5255N 16814W 
5255N 16818W 
5255N 16818W 

Date Location 
Lat. Long. 
6652N 16238W 
6650N 16110W 
6650N 16110W 
6650N 16110W 
6650N 16110W 
6652N 16238W 
6650N 16110W 
6650N 16110W 
6355N 16050W 
6356N 16050W 
6355N 16050W 
6430N 16300W 
6355N 16050W 
6328N 16200W 
6430N 16300W 
6440N 16120W 
6205N 16330W 
6635N 14415W 
6500N 15731W 
6420N 16440W 
6250N 16350W 
6232N P6455W 
6232N 16455W 
6500N 15731W 
6420N 16440W 
6200N 16310W 
6212N 16352W 
6240N 16440W 
62-N 163- 
6155N 16256W 
6235N 16450W 
6515N 15200W 
6155N 16256W 
6245N 16010W 
6210N 16150W 
6232N 16455W 
6450N 14915W 
6300N 16350W 
6244N 16428W 
6445N 15800W 



Appendix Tab le  2. (Continued). 
- - - - -  - 

Release Recovery 

loca 
Lat. 

5255N 
5255N 
5254N 
5254N 
5254N 
5254N 
5225N 
5250N 
5250N 
5247N 
5251N 
5251N 
5248N 
5248N 
5249N 
5249N 
5249N 
5249N 
5247N 
5247N 
5244N 
5244N 
530m 
5302N 
53 23N 
5301N 
5301N 
5325N 
5340N 
5340N 
533 8N 
5323N 
5300N 
5322N 
5253N 
5255N 
5255N 
5254N 
5254N 
5254N 
5246N 
5249N 
5249N 
5340N 
5314N 
5319N 
5318N 
5255N 

,tion 
Long. 

16819W 
16819W 
168UW 
168UW 
168UW 
16822W 
16823W 
16824W 
16824W 
16828W 
16829W 
16829W 
16 83 OW 
16 83 OW 
16 831W 
16 831W 
16831W 
16831W 
16838W 
16 83 8W 
16 845W 
16 845W 
16519W 
16519W 
16632W 
16727W 
167 27W 
16606W 
16612X 
16612W 
16613W 
16659W 
16700W 
16702W 
16816W 
16819W 
16819W 
16 82lW 
16 822W 
16823W 
16 83 OW 
16831W 
16 83 1 W  
16612W 
16644W 
16710W 
167 UW 
16 814W 

Date 

061160 
061160 
061660 
061660 
061660 
061462 
061562 
062860 
062860 
060856 
062960 
062960 
060961 
060961 
060459 
060459 
060459 
060459 
061461 
061561 
053162 
053162 
051565 
051565 
060765 
052862 
052862 
061162 
061656 
061656 
061556 
061456 
051 860 
061956 
060960 
061160 
061160 
061660 
061462 
061760 
060961 
060459 
060459 
061656 
070460 
062161 
062961 
061060 

location 
Lat. Long. 

6UON 16300W 
6500N 15731W 
6635N 14415W 
6430N 14905W 
6445N 15530W 
62-N 1 6 4 4  
6235N 16450W 
6U0N 15945W 
6240N 16440W 
6150N 16255W 
6240N 16440W 
6445N 15700W 
6235N 16450W 
6212N 16352W 
6200N 16300W 
6U2N 16352W 
6150N 16200W 
6145N 16130W 
6240N 16440W 
6242N 16432W 
6240N 16440W 
6U2N 16352W 
6250N 16440W 
6220N 16420W 
6U2N 16352W 
6230N 16520W 
6153N 16547W 
6003N 16212W 
6130N 16050W 
6 1 3 5 ~  1 5 9 1 8 ~  
6047N 16144W 
6047N 16144W 
6130N 16050W 
6130N 15940W 
6130N 16050W 
6130N 15940W 
6047N 16144W 
6045N 16130W 
6010N 16220W 
6130N 16050W 
6135N 15922W 
6047N 16144W 
6135N 15918W 
5901N 16028W 
5 9 0 1 ~  1 6 0 2 8 ~  
5901N 16025W 
5901N 16025W 
5901N 16028W 

Date 



Appendix T a b l e  2. (Cont inued) .  

Release Recovery 

Loca 
Lat. 

5255N 
5254N 
5246N 
5323N 
5309N 
5318N 
5318N 
5301N 
5254N 
5247N 
5309N 
5319N 
5319N 
5319N 
5303N 
5303N 
5255N 
5253N 
5254N 
5254N 
5247N 
5251N 
5253N 
5250N 
5247N 
5244N 
5304N 
5248N 
5324N 
5318N 
53 26N 
5312N 
5255N 
5253N 
5246N 
5246N 
53 0 9N 
5246N 
5535N 
5558N 
5432N 
5428N 
5423N 
5423N 
5447N 
5426N 
5426N 
5429N 
543 2N 
5429N 
5425N 

tim1 
Long. 

16818W 
16821W 
1 6 8 3 6 ~  
16659W 
16703W 
167l3W 
16721W 
167 51W 
16 820W 
16 83 OW 
16703W 
16710W 
16710W 
16710W 
167 57W 
16804W 
16 814W 
16819W 
16820W 
16823W 
16825W 
16829W 
16832W 
16837W 
16 83 8W 
16845W 
16713W 
1683OW 
16616W 
16647W 
16605W 
16649W 
16 819W 
16819W 
16 83 OW 
16 83 6W 
16711W 
16 83 8W 
16335W 
16459W 
163 --W 
164--W 
164llW 
164llW 
16251W 
16409W 
16 40 9W 
16 4llW 
16 244W 
164llW 
164l3W 

Date Location 
Lat. Long. 

5901N 16028W 
5901N 16028W 
5901N 16028W 
5845N 15840W 
5845N 15840W 
5845N 15840W 
5845N 15840W 
5845N 15840W 
5845N 15840W 
5845N 15840W 
5845N 15710W 
5845N 15710W 
5845N 15710W 
5845N 15710W 
5845N 15710W 
5845N 15710W 
5845N 15710W 
5845N 15710W 
5845N 15710W 
5845N 15710W 
5845N 15710W 
5845N 15710W 
5845N 15710W 
5845N 15710W 
5845N 15710W 
5845N 15710W 
5815N 15735W 
5815N 15735W 
5735N 15740W 
5735N 15740W 
5610N 16025W 
5600N 16040W 
5630N 15945W 
5600N 16120W 
5620N 16015W 
0000 10000 
4949N 12436W 
4733N 12302W 
5845N 15840W 
5845N 15710W 
6240N 16440W 
6U2N 16352W 
6150N 16200W 
6240N 16440W 
6047N 16144W 
6130N 15940W 
5930N 16218W 
6 1 3 5 ~  1 5 9 1 8 ~  
5845N 15840W 
5845N 15840W 
5845N 15840W 



Appendix Tab le  2. (Continued). 
- - -  

Release Recovery 

Loca 
Lat. 

5 4 2 5 N  
5 4 3 2 N  
5 4 3 2 N  
5 5 0 0 N  
5 5 0 0 N  
5 5 0 0 N  
5 2 3 3 N  
5 2 3 3 N  
5 2 3 3 N  
5 4 4 9 N  
5 5 0 0 N  
5 5 U N  
5 5 1 1 N  
5 4 1 6 N  
5 5 4 5 N  
5 5 0 0 N  
5 5 0 0 N  
543 8N 
5 4 4 9 N  
5 4 2 2 N  
5 4 2 2 N  
5 4 1 6 N  
5 4 3 8 N  
5 4 1 6 N  
5 4 2 2 N  
5 4 1 6 N  
5 4 2 2 N  
5 4 2 2 N  
5 4 2 2 N  
5 4 2 2 N  
5 3 2 5 N  
5 3 2 5 N  
5 3 2 5 N  
53 26N 
5 3 2 6 N  
5 3 2 6 N  
5 3 2 5 N  
5 3 2 6 N  
5 3 2 5 N  
5 3 1 2 N  
5 2 5 4 N  
5 2 4 7 N  
5 2 4 6 N  
5 3 1 4 N  
5 3 2 0 N  
5 3 1 2 N  
5 3 1 3 N  
5 3 1 3 N  
5 3 1 3 N  

Date 

- - 

mca 
Lat. 

5 8 4 5 N  
553 ON 
5445N 
4404N 
6 7 0 0 N  
6 6 4 8 N  
4 4 0 6 N  
4406N 
4400N 
4424N 
4404N 
4214N 
4233N 
5 6 0 0 N  
6740N 
67OON 
6445N 
6 5 0 0 N  
6 U 2 N  
6 1 3 9 N  
6133N 
5 9 0 1 N  
5 8 5 7 N  
5 8 5 7 N  
5857N 
5 8 4 5 N  
5 8 4 5 N  
5 8 1 5 N  
5 7 3 5 N  
58-N 
4300N 
5 6 1 5 N  
6 6 3 5 N  
5 8 4 5 N  
5 8 4 5 N  
5 8 4 5 N  
5845N 
5 7 3 5 N  
5 5 0 0 N  - N 
3 9 2 6 N  
3 7 3 8 N  
3 9 4 0 N  
4402N 
4410N 
4404N 
4322N 
4245N 
4402N 



Appendix Table  2. (Cont inued) .  

Release Recovery 

Loca 
Lat. 
532lN 
5309N 
5309N 
5318N 
5304N 
523 9N 
531 8N 
5257N 
5302N 
5302N 
5302N 
5302N 
5250N 
5256N 
5253N 
5255N 
5253N 
5252N 
5252N 
5250N 
5253N 
5247N 
5246N 
5250N 
5247N 
524m 
5246N 
5245N 
5245N 
5247N 
5249N 
5255N 
533 8N 
5254N 
5254N 
5319N 
5302N 
523 ON 
5250N 
5253N 
5255N 
5252N 
5247N 
5304N 

.tionl 
Long. 
16701W 
16703W 
16703W 
16713W 
16713W 
16719W 
1672lW 
16726W 
16730W 
16730W 
16730W 
16730W 
16809W 
16815W 
16 816W 
16819W 
16819W 
16822W 
16 822W 
16824W 
16 825W 
16825W 
16 83 6W 
16837W 
16838W 
16838W 
16838W 
16845W 
16845W 
1683 OW 
16736W 
16818W 
16613W 
16 82lW 
16823W 
16710W 
16742W 
16803W 
16809W 
16 816W 
16819W 
16822W 
16 825W 
16713W 

Date 

081356 
061362 
061362 
062961 
061362 
070560 
062961 
052862 
070258 
070358 
070258 
070258 
060362 
062162 
060960 
061160 
063060 
061762 
061762 
062860 
062960 
060961 
061261 
061761 
061561 
061461 
062626 
070660 
070660 
062365 
062562 
061760 
061556 
061660 
061760 
062161 
061862 
061762 
060362 
060960 
061160 
061762 
060961 
061362 

mcation 
Lat. Long. 
4405N 145003 
4355N 144403 
4331N 144563 
4408N 14403E 
4401N 14512% 
4410N 144043 
4200N 143103 
4402N 145123 
4345N 144403 
4345N 145053 
4405N 145003 
4345N 144403 
4407N 144083 
4244N 143453 
4247N 143353 
4227N 143263 
4410N 14404E 
4208N 142543 
4408N 144043 
4357N 144023 
4355N 144273 
4245N 143453 
4315N 145303 
4355N 144403 
4230N 14020E 
4328N 145153 
4355N 14404E 
4422N 14318E 
4353N 144423 
4345N 146453 
5200N 143103 
5330N 142303 - N 1-E 
5304N 158343 - N 1-E 
5615N 16220E 
5615N 162203 
5615N 16220E 
5615N 162203 
5610N 162303 
5610N 162303 
5615N 162203 
5615N 16220E 
6100N 170203 



Appendix Tab1 e 2. (Continued). 

Release Recovery 

Date 

062056 
061060 
060459 
064059 
053162 
061162 
061162 
061362 
061362 
061362 
052862 
060856 
061061 
061160 
061061 
061462 
070661 
053162 
060664 
061362 
051 860 
062056 
060664 
051565 
060765 
061760 
061660 
061660 
061760 
062365 
062365 
060856 
070360 
070260 
070260 
070560 
062162 
063060 
061660 
052757 
052757 

Location 
 at. Long. 
5951N 163253 



Appendix Table 2. (Continued). 

Release Recovery 

Location1 Date 
Lat. Long. 
5326N 16110W 060564 
5325N 16100W 053063 
5314N 16257W 050466 
5345N 16410W 052957 
5340N 16345W 052757 

Area2 location Date 
Lat. Long. 

25 5920N 17805W 0702 
42 6235N 16450W 0625 
42 6155N 16256W 0710 
44 6130N 16050W 0715 
50 5500N' 1623OW 0132 

Locat ion  

Lat .  = Degrees and minutes o f  no r th  l a t i t u d e ,  e.g., 15630E = 
51'23' North. 

Long. = Degrees and minutes o f  eas t  o r  west long i tude,  e.g., 
15630E=156"301 East. 

2 For area code d e s c r i p t i o n  see Appendix Table 1  . 
3 Recoveries a r e  i n  the  same year  as re1 ease where the  f i r s t  two 

d i g i t s  i n d i c a t e  the  month and the  l a s t  two d i g i t s  i n d i c a t e  the  
day. The month i s  i nd i ca ted  as fo l l ows :  

00 = Recovery month and year unknown. 
01 = Recovery year  i s  known b u t  month and day a r e  unknown. 

02-31 = Recovery month i n  year  o f  tagging. 

The day o f  recovery i s  i nd i ca ted  as fo l lows:  

00 = Day of month unknown. 
01-31 = Day o f  month 

32 = Day and month unknown b u t  year  known. 



 

 

The Alaska Department of Fish and Game administers all programs and activities free from discrimination 
based on race, color, national origin, age, sex, religion, marital status, pregnancy, parenthood, or disability. 
The department administers all programs and activities in compliance with Title VI of the Civil Rights Act 
of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans with Disabilities Act of 
1990, the Age Discrimination Act of 1975, and Title IX of the Education Amendments of 1972. 
  
If you believe you have been discriminated against in any program, activity, or facility, or if you desire 
further information please write to ADF&G, P.O. Box 25526, Juneau, AK 99802-5526; U.S. Fish and 
Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington, VA 22203 or O.E.O., U.S. 
Department of the Interior, Washington DC 20240. 
 
For information on alternative formats for this and other department publications, please contact the 
department ADA Coordinator at (voice) 907-465-6077, (TDD) 907-465-3646, or (FAX) 907-465-6078. 
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